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[0 0 7 6] 
[0 0 7 7] 

bm±izmf&vT^&\,\ z\nh<Dmm*mmm\z&>m®.~?z>mi$, vwm. 

[0 0 7 8] 

*^©^i«cMi?0||g© l oli, LTJfc U ffi£*i£3fc<D-BPtt 



£t}H# 2002-3010269 



#2001—200183 



[0 0 7 9] 
[0 0 8 0] 

ft* z> r £ # ortg-e & § 0 & 3 «r« izrnm* z z n t% 

[0 0 8 1] 

tt^as £ mmm am <om ®<d v * * jg_t * t-m^e -a ti s £ e» izmm v x & & z t 
*®mt*z 0 *mwizm\,Moti2>Mmz. m^^mizMLxmmv^mm 
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[0 0 8 2] 
[0 0 8 3] 

Z<D£?&m&M£VTlZ. mZ.&I I IiM^i^BeMgZnC 
d SAft##¥##. B e M g Z n C d OM^fift 5 ffl I t^T' 
JgJCfcJ^ffctfy ?A (G a N) 3Mt&&¥m<*. ift7^^--?A (A 1 N) ^ 
mit^yPVJ* (InN) S-ffc>f>$?tfA#y 
*A (I n G a N) m<tTft$ -^Atf'J (A 1 GaN) 

«^«#ft^CDfi^ft^*#«C#»LV^ a fcfc, ##l|!fC;t3V*T, I n G a N, 
AlGaN, GaN&il'ttMl/t, 3fcM^(Z>*. 2 7cigi§(Z>#©^ff;#¥# 

KilflnGaNtH I n G a N(D#M V* 

v^£T*%fcv>„ ^«H#icfev>r, ^rt#>£«i I i^{cb, ai, g 

a. In, T a<D4J<zn^;fl^tt£o$:rav\ V^IC&^CN r. £ 

xAy F¥vvzfz&misfrttmx&^x&mtmz&&>e>ti% 0 

[0 0 8 4] 

\,tmm^mit^m%mm.^.m (mocvd (movpe) ^p&^m^** 
t/-m (MBE^s) teza>&,mm&&^ /wK^Ri^ (hvpe^ 



tfSIE# 2002-3010269 



#2 001-2001 83 



©&V%=fe©##e>*l£o MOCVDSTIt GaV — XilbTTMG (M>*5=- 
, TEG (MJxfMiJ ? „ A 1 V-^i: ttiiTMA (h 
U J^/I/T^X^A) , TEA (MJxv^l/T^-^A) , InV-XhU 
Tii. TMI (hy^fM^^^A) , TEI (h'JxfA^f>i?i?A) ft if 

ft 3 *i£ 0 ^M^»y-^i:bT{±S i T*&*U*S/^>#X 

, G e 'Vfotltf.Jf A/^yjt$X.^ Mgt*^ifCp2Mg (*/ ? n * — )V 
V^**/>7A) , Znt-fetltfDEZ (S?x*/l/S;>*) &¥(D3fXftmM£ft 
So MOCVDfeT'tt, Zltie>©^fX$:#I^.«6 0 0° CJ£LLfC3nil&£ 

£ x If # 3r ^ ;i/ J&S 3 i± 5 Zl i: # 1? £ £ „ 
[0 0 8 5] 

ltflBmi^s«tt#!Ix.ti^t:^u v&m^mtTjm-v&mfrbtev. m 
J&SJS ttiSiSA y7r'MH mUs* wrMt <DM&-&>£ WZAy7 7M£1& US 

j££*lftV^£-fc&S 0 S i C±IC«A 1 N£*g?SlCbftV>-e/ty 7 

TlSrf^tSI^t.fey, S iS«_htCttA 1 N, GaNl^li'J <SMlC 1/ ft 

o /ty 7rMlCoV>Ttt, ^iC^^ftV^^^-tS^^^T*^, G aNi 
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[0 0 8 6] 

#iic%flt#i-£*\ *?)\,v$m<D (oooi) m [cm] zmfo^mn L&m&x 

(1-100) i[MI]« d-101)I[Sl], (11-2 0)® [A 
®K (1-102) ®[RI], (1 — 123) tB [N®h (ll-22)®fc 

ICSE^ (11-2 2) ffii3J;t5T*3*l^^c^flI^^^M$:Mv^sz:fc*W*L 

it^#^tv%®T^^TA^S^(Z)M*il3tT*tt (1, -1, 0, 1) ® 
c®icc+ffi£C-®###^-£<z>£|i?4§IK:, s®{cov*t«s 

S #l5!im»K:^TW:> fcV^Hrfciu C+®GaN 

r & s +ffi^®t^5„ 

[0 0 8 7] 

Bai£© <fc e> K^rt# u vi±&it&m¥mftT*ffig t m*Mm u ^^ic^ s ® 

vmzm*>^*><DHte2> B mx-iz. cm*3m\,zm~*z>v-7TjTmmzmk 
&zmm-*z>z.z.T*sm : kmf&-*zz:iii$T*z. cmz ^n^mxitm.mv^ 

^S®T*tt^<i:%-*J^±©/J<>KT^^-i-^3i:lCJSi-5 0 tot, llSfrto 

[0 0 8 8] 



fii§E# 2002-3010269 
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[0 0 8 9] 

. je#^, h^em*. mm** mm. ^^fe^t^r^^© 

Mi fifflMb i/'Jn v^igffc is V n yMK <fc o T«tJ&-T S ZH&T*%2> 0 v 
/tm©IBt«tS^t^t, £»J#:£ L<fcfc0. 1M1. 0/cm®gI 

[0 0 9 0] 

miRm&zm^x? m&mnm* i o/tmeawmjg 0£^ttja#i-i o 
o^i^©a#^ ^fettia^i i -2 o#[t?fj<z> ic-r&r^-e-?-©^ 

2 * T^#lC#$gT* m 2> . 1. 1=. S ffl # &k £ m& s # fir 7? 

[0 0 9 1] 



mtE# 2002-3010269 
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n G a N^tf©^iagli 7 0 0 ~ 8 0 0 ° CT'feSfca), 7>=e — TOftM 

0. 5- 1 yttm^©^«?|g^S!f^-rsri:^T^S^ C + ®<Z>±lCJ&« Lfc 
[0 0 9 2] 

[0 0 9 3] 
[0 0 9 4] 



tfi§E#2 0 0 2-3 0 1 0 2 6 9 
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[0 0 9 5] 
[0 0 9 6] 

^nm<DMizm<D^mi^m^tm^'iz^xi l t. mimmmt^v fm. 

[0 0 9 7] 

^i^mco^miznmvt^m^cDmm^v^^^^^zt^X'^^, r 



2002-3010269 
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[0 0 9 8] 

mmistb&^o z.tit><Dmm*MMmiz£vmmtz>m^ pie ntt^ 

[0 0 9 9] 
[0 10 0] 

ttitf !H«*J£;BBC <fc U b t^&f&MM £ Mm&n&M(DmWiJ}\»!lzn& 
[0101] 

^<Z)-9->TX. -rfc*>*>*£<h=k5 0^*n>^©:*:££T-&S^£jW;t;L 
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[0 10 2] 

*»H©46##»aa*?H:. m l #M tf2 * feSIJtO^M 

&3 I nGaN«£Al GaNMT*&t^3t£:t-&r£fcitftgT&£„ £ fc. ?g 
«M»^-©7^I/^?SttMT*#^^^i:=fe,or|gT^^^ (SQ 
W) ^lt?#F (DQW) #M*^#J? (MQW) H^^if©* 

#^©#*©fcft-JCWM#ttffl-3*l*. I n G a Nffc Lfc^tCtt 

fetCnMil^SttM^S^ ai#S i, Ge, S e ifO K^-^M^ 
[0 10 3] 



2002-3010269 
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[0 10 4] 

eA#«t^^©»^K:ji, *«Micw^jt®_h, mz.i*cm±iz&mi 

[0 10 5] 
[0 10 6] 

hm-tiz&misT&Mw z.frt><Dmffi$:MMmzj:*)mf&~tz>ms. pit, 
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[0 10 7] 

foJtT* £ 5 „ #tc?SttS<Z)M« £ Jc £ * 5 i: <Dm 

ew^s < it^ «JtJ:©^ffi-r^fct>fiwm* it l £ e» j: e> &mmi)m 

[0 10 8] 

mtezitmm.®.. *<Dmmizmmz¥-ftT**^m&m*wmT*£ti&. 
&&i£&mmzjz&<te2> 0 ^mmmtiz. m&^mz&vz&m'mmiz 
^l<. m&3imizm&&mm'<2 hj^mzyb^mmizmmLr^m^iz^ 

[0 10 9] 

£ *>iz#f&MMm*:'bz < u fr^&&mwmir&t>*>^x*m*ziz&yfr 



4 3 
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So 

[0 110] 

t. =fo Kwcnmm t: mmm t amM^mom <t »; & * ^ < -r s z: t 

[0111] 

«<z>$&TB«£ 5 0 o Mm 2 jgA_b{c^-tsri:T% #*8i8©*^#3§##S>*i.& 

*Mt&Jgj*U ^tt«^-?-^ffilc^-tc^$tiSi:, iSft«©i8§iffi««:2 0 
fimX 2 0 ^m/cos4 5° = 5 6 6 * m 2 £ & »j , g^SfeSaiCtt^Tig&Jf©^ 

»t'^3i:feif)*^5„ Mill VfrvmMo (oooi) H»c#«3Se 

jt® (l-ioi) ®«^6 2° , (ooi) ®ic*rr&£jg® ( 

1 1 1) M54. 7° *^fla©?SftM©M^S:l£^T^®ffi^?fi 



ffiIE4# 2002-301026 9 
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# f S £ v * e> ^ £ + # tc # s d £ # -es S „ 

[0 112] 

/&-rs::£#orfgT*&So #i^*3ift^«i, ^ac«rigic@e^crs3i:T% 

[0 113] 

[HlfeM] 

[0 114] 

mmmi 

[0 115] 

c+mzmwrnmi i t-tzvyr^ rmfci ojbfc s i o 2 £fc»s i n 

£M^£:V;*?Ji 1 2 ££®IC.J5$ 10 0 — 5 0 0 n m©$gffl-e^&U 100 

^•rs (®i) „ r©^pgp i 3«2|s:||^0!I^cfev^Ttil^m^^fe*;. 
s tt^^^^lg^m^-o^tt^js Dili srt^ts. 

[0 116] 

2 0~3 0nm) ©GaNl (M/t^7 7l) 0 2 ICaVT «fc $ 

*©«J»«S«€: 1 0 0 0° CSStC_fc#-S*T-2/.U n> K-^©G a Nf 1 4 



4 5 
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S*\ 7kiH#BfiCT% 0 0 C&ijt^U&#e>LfcE£><J5jc:R£ 

[0 117] 

.>^T?«R»©wp*i 6«»»t (03) , s&cnnffieaAfrejftjttii 

Aftttflft*®fSM(Z>*BfttS (1-10 1) ®T'g*>*lS„ j&jt&Ntf 

-^©GaNjgl 7_©*iBtt, ^H^©#^®3S«SffiT*g*)tlS<i:e>lC«:S 
[0 118] 

A#MI»«&S/y ziy K-7°©G aN|l 77??£j£Lfct^ Ltf&<j*«fcfr 

ofclg, ifF£ttAft#|£LT^<Z>-&©l. 6 4$S1KK:&>A ^otlO~16 
#m^{Cfc§ 0 fcfc. 30)1 0-1 6 ittm^©if>rXttM^$>y. tf@ 1 0 

S & a> K-.t'CG a NI 1 7 fe«fiU f ©«J«fifiRSfiJ*t I 

nGaNllSMfS, fc_t#U 04 fCatfi: ? (CV^* 

^/^A K-^©GaNll 9 $:^1-§ 0 I nGaNfl 8<Z)^$ttO 

. 5nmA^3nm|M5 0 $ h IC (A 1 ) GaN/InGaN©i^ 

(DMKteA 1 G'aNM^t ZZMfiM* 
[0119] 

?^>*U ££tC^©|&£bfc8|S#2 1 tCT i/Al/Pt/Auf|«i$:m« 

4 6 miE# 2002-3010269 



#2001—200183 



/Au£fctt:Ni (Pd)/Pt/Au5:Iit5 0 £©jjS*lC«J: y p**2 2 
tf^m-tZ (@5) . £ftg>®ft*0>BK PSI2 2, nii2 0^iM 

aNJfl 4 ^©^^ov%TL*e)i:^LTL^e)CDT% -£*i-?*i»^«J: < ^ 
^i*tt-f^>xy^>^) ^fcfcfc^-y— *ifT?^«i-« (06) „ 3*UC«fcy 
[0 12 0] 

ZI> K-^GaN|l 7SfbTV^ 0 i(5J/U3>K-yC!)GaNll 

SftT'Sftlt^S InGaNfl 8#)RftSn, §e>«0 1 nGaNH 
8_klC*^y FM£ LT^**/*A K-^CGaNll 9*^^^tlT^^ 0 
P«i2 2li7ni/>?AF-^©GaNll 9©Jt®K:7g/*3;riTfcy, n« 

Zf<DG a Nf 1 4 ^Lt>>'J n> K-^OGaNfl 7JC|8KLTV*<5. 
[0121] 

i%*?ZZ.}Hzte*). m®&l&V/l I iit&i»<'rsi4:*c«riBT**y, jgjg 

fc3fc < mwmzm < z: t &T*mz. 

[0 12 2] 
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So 

[0 12 3] 

mmzm & c +® ^-rs-tf- 7 7>rys« 3 o_lic, *t 500° coififA 

lNtfe^iGaNOV^fn^(?)A^)/7 7IS:^tS. ^tf>^#i&L 1 0 0 0° 
ClClti'<Ja>K-^OGaNS3 1^tS 0 ^-©^ Si0 2 ifcttS 

i NS:fl|V>feVX^M$:^:ffitC^$ 100~50 0 n m<Z)|gB^j£ U 08{C 
^■r^ptc, 7* h V yy^-7 4 — HZ7yWl?h3iy?-vy h£M^T 1 0 n 
M©P57fMK©vx*g|S3 2 ?:J|U 0 9 tc^-T .J; if- 7 7>f7«S 3 0©£ffi 

«©*/ij3> K-7©GaN!3 ljWBStl*. 
[0 12 4] 

0° C@SlC/&giS^£:Jt#U i/'Ja>K-^0GaNl3 3l:^t^ ^ 
'j3>K-y©GaN!3 3 tt^o t^fei"J 3> K~7©G a NI 3 1 _h{CJ& 

'j3>K-^0GaNl3 3^f< S iC J&R b fe^T? % G a 
N«3 3|^±^#-&-r, ja^^K©^il<Z)^«)<Z)V-i;>$:?f8^i-^J:^lC 
G a Nf3 10^y^»-h^{C|6L/Tfe<^M*^So 
[0 12 5] 

A#$t©*# £ ggfefir 1 £ HUSJCijli 1 5-20A mgl (— 7 . 5-1 
1 0 — 1 6 i[tm^lCfc& 0 fcfc, *ftM<D*.£Z1$mi 5 — 2 0 /t mifS^fcl: 
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^HnGaNl34&iStl» 0 *<D®l, IfcRiBgfc _fc# U HlllC^f j: 
7nJ/-?AK-^0GaNl3 5^f5 o «®InGaNM3 
4®ISliO. 5nm;!)^3niiiglt'$5. $ bKtS&M £ (Al) GaN/ 
I nG aN©»^FM^#S*^F«^iftcrS3^%$>U, #>f KMhL 
THfgT£GaN£fcH:I nGaN§M^T#iiii:tSri:t)*S„ ^<Z>|gS 
, I nGaN©t<?±©Ii:ttA 1 G aNl^fitSiil^li L.V^ 
[0 12 6] 

?£&M~£$>Z> I nGaNl34g<j;r; P i^7y FlT^STn^ 
-?AK-^©GaN!3 5 SS£««lCjfiv^7?l&£ LT^ U n > K-^<Z>G 
aN!3 3©-g|SS:Mm$^:S 0 $ <b IC-£<D|$&£ Lfe»«tCjEv^^lC T i /A 
1 /P t /Au«@Sr^#t-<5o Zltl^n^l3 6i:*S 0 3 lC:*##£±lC/& 
filfcf^I(CNi/Pt/Autfc»Ni (Pd) /Pt/Au5:IftS 0 
3©^{CJ; y p«^3 (012) „ ZL*ie>CDmap©IStCtt, «^ 

[0 12 7] 

ffi©«i3 6, 3 7 SrMUfct, 0 1 3tcjoVfJ:e>tc. 3tf3HHft?-&R 
[0 12 8] 

mzmvx^z. f©i*»ic+ffi£SS±jgi:t5U-7 7>ftSf 3 o± 
JC^iHJi£ bt©i/'; zi> F-^CDG aN!3 3 Sr^LTV^So ^CDS/U n> K 
-^©GaN!3 3 iiS«£ffii:tti^bt^sss^Ltfey, 3 0>S®lC 
¥fi 1 lC®^ELT^S^l??S14Ml?fe-5 I nGaNi3 4M34l, £e>tC^ 
©I nGaNl3 4±C^7^KIi:LT , 7ni")AK-^0GaNl3 5# 
?t^£*lTVN&. p«^3 7tt7n$/f AK-^0GaNl3 5 CDJJfffCJRft 

stirs ntt3 6it *ftma>sffi±T~mmi5:mT'mnztifcmmizmf& 
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SaxTfeV, */V ny K-^ODG a NI3 3 tCpi:^^LTV>S„ 
[0 12 9] 

> g«^e>±{cMtffc&tfc#ffi#sri: ^PH$:{£^i-sri:% Bright 

[0 13 0] 

3 5^P,*Sp^5yKE Pli3 7, nli^Jt^tl, I n G a Nf 3 

4 e.Motfi©^^K »; m $ n& . 

[0131] 

?©MT^tJ, 01 6M02 l £#ML&#£>, ^©gBgXfgh&lci^^ 

[0132] 

5 0 ffiffi#2002-3 0102 69 
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1 NtfcfcfcG !iN<D^?tifr(DAy7rm$:mf%-?Z>o f©t#lSLl 0 0 0° 
ClCtT^yn>K-^0GaNl4 1?:MtS o *(D&. Si0 2 ££tt:S 
iN§:ffi(,\fcTXi'l4 2 £:£®tC^S 1 0 0 — 5 0 0 n mtf)$gB-e7£/&U 0 
1 6lc^i-J:5lc. -7* V U Vf^^^ -i:7^xs/f^> h£M^T 1 0 

[0 13 3] 

i&fCg^ ^MIl 0 0 0° C t-> 'J 3 > K-y©G a N14 4 
ZftOo m®. 5"J 3 > K - ^©G a NI4 4 aB^®«fi«4 3 *&J«fit* 
Lfcf <b</&;R5:g!tf££:Mffl#S® (1 - l o 1) J:y&SA#$|i<Z>7fMK$: 

y K-^©G a N«4 4 tfTfMfcStiS. -£©&J&gM|g&<£3i b^ttli: &3 I 
nGaN!4 5^n o 0 1 8 iC^f <fc 5 tC, J&RM^fcff _t# 

P^5>y Kli: btOT^i/^A K-^©G aN!4 
o «0InGaNl4 5 0f$»O. 5nm^e,3nmlgt^5„ 3£>lC 
m&ammm l , 2£|i^ailC. ?SttJ»£ (AD GaN/InGaN®i^ 

M^>#S*^#FM^ifC-rsri:=bfey. *v KMi: LT^tgf sg a N£fc 

tt I n G a N t InGaN(Z)t<± 

©JffCfcfcAl GaNf?:i5tSrfc^I*l^lt M&<DmMW 1 , 2tf^ 

[0134] 

*<D&. •7^^f©-a5 5:iPLtGaNl4 1 3e>{C-£©|&£ 
L£gj$#4 7{CTi/Al/Pt/AuiiSlffS 0 ^nSi4 8i:* 
§ 0 ^e>iCA^il±(C^Lfe«^JgiCNi/Pt/Au^fcttN i (Pd) / 
Pt/AuJIftS. ^©^«lCj:y pii4 9^tS (S19) 0 
e»©^iaP©IR, P1I4 9, nit4 8tt^tl^tlM^J:<m»^-S3i:^^ 



5 1 
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[0 1 35] 

jg£^LT^£ 0 ^©£fc#/&teC+M£«®£®£irS1f 7 7^-¥««4 0_L 
^SiIi:^i/'j3>K-^(DGaNl4 1 ^LT^lfe^Mi: LT 

TO^Cj^SELT&S^^-efSffiJff^&S I nGaN!4 5#?gjsft3*i, S e>tC-£ 
©I n G a Nf 4 5_tlC*^y Kit ITY^^A K-^©G a Nf4 6# 
7£j&£*lT^6o p«@4 9tt7n^K-^GaNl4 6 <Z)±ffilC#/& 

Tfcy. t/Vpy F — zfftG a Nf4 l^lti/Un>K-^0GaNl44 
[0136] 

#y f AJR^©*>K©it««»* , r45ri:K:3&y, m$fi$&v/i i ijfc£i© 
2SS£ErliC+irefcy, s®te««ak®£M&£®T?&£fc#>ic 

[0 13 7] 



5 2 
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[0 13 8] 

3>K-y©GaNl5 1Mt6 0 S iO £ *fe«S iN$:MVNfe 

^^15 2 ££®CJfC$ 1 0 0 — 5 0 OnmOiffltML, 02 2tC^^-J: 

7jf6l«i - l o o^tSjicSfitf r©ggp^scD^:^$tt#y fc^3H^(Z>#tt 

[0139] 

*ICS«, ^MSIOOO" CTf S/ 'J 3> K-7*OG a NI 5 4 ®ISlJSA 
£fT?„ ^30. i' 'J 3> F-7"©G a Nf5 4 «R^Og!l«5 3 

iw, i«e»<^^6tjsBi#!ss(i-ioi) «fcy3&*AA»©^& 

3> K-7-0G a NI 5 4 MLfctbtf f,<^^, Aft*CE>*$3# 
«@2 0^mg^ (-ia^l OyitmgS) iCfcofcgl. *SttAAHfcbT* ©- 
i3<Z>l. 6fgfgg!£fc£o ^££02 3lC^-TJ:e>lC. 16<tmlll©«««5 
3 J:U%MslIWj£#ofcS'y a>K-^©GaNS54^MStlS„ fcfc, A 

[0 14 0] 

5InGaNM55TOn. 02 4 IC^^ e> 

_h#3ii\ pS^5 9 KItlt07^i/7A K-^CQG a Nf5 6 

f0^InGaNl5 50f$liO. 5nm)!i^3nmgTO5. ?g 
(Al) GaN/I n G a N©*^#F®^M*^#^M3&if {CTS - 
£=fc&y, ;*M KMi: LTtStg^-SGaN^fettl nGaNS:fl9VAT#M#)ti: 
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tSItti^S. -£<D^ I n G a N©f ^±0lCiiA 1 G a Nf$:^t§ 
Z£tfM£L\<K 3<Z>JgpgT*, InGaNH5W*^K-^GaN 
«5 6ttf&MmS 3 0180)7^^15 2©±*T*M«EStl, £.2j&&JV' , eft& 
^>U ny K-^©G a Nf 5 4 ©±#^ttSStl, ?Stt/gT?ftS I n G a N«5 
5. Yn^^K-^0GaNl5 6©SW^^V^i:^f,, ftfltM 

[0141] 

*<D&. I©-S5:^P HG a NI5 1 Jlffi^t, £e>tC-etf>|&£ 

tfcM5 7(CTi/Al/Pt/A U ii^IftS G ^tl^n«^5 8^*; 
S„ £ £tCA:fc|£_t{CJ^jlL£:g^Ji&CN i/P t / AutfcliN i (Pd) / 

pt/Auiitn. zommK**) pitsg^ts (02 5) 0 

e><D^»<Z)^ P«i5 9, nits 8l*tft^n»*J:<^*N5£fc#jB* 
T*ftS 0 *(Z>|£, ®2 6{C^TJ:e>{c. M^$:RIE (M/Stt-f:*-^ 

[0 14 2] 

5 0_tlcMilMI/i£fcS$/y =r> K-^0GaNf5 1 ^1X^1^2^ 
SltlTO^yn^ K-^0G aNl5 4 5fbr^ G r©i/Uzi> K-^ 
©GaNf54{iI«±Iiiiii^Lt^SSffi(CgfcnfeMffil:tltfe»j > 

[0 14 3] 

GaNjW5 5#?£j££*u $£iC-£<DI nGaNl5 5±lZ?^y FMt. LT7 
^i/^K-^0GaN!5 6^^$tlTtv.5 0 pii5 9li7^i/^A 
K-^0G a Nf 5 6 ©±jifCM$tlTfe »J , nSi5 8ll A*t$H£B#©<H!J 
SPT*lHPSnfcMJi5 7 tlT S3 »J, $/U 3> K-^0DGaNjW5 1 



5 4 
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[0 14 4] 

r CD <fc e> «i«3iS:^-r «*Hi6«(Z)^#<»:»3fc^H:, K- ^ G a 

N«5 4. InGaNf5 5&tfv^*2/?A K-^GaNf5 6<D±m$.fr 
li-iAS^Hi 5 3 0^H©7^ ^ f 5 2±lc£-e@#3;ft&o j; ^) IC 

^15 l(Z>£JfJi£LT«itgLfc#e> nii5 8 ^p«@5 9 ZmMiZftML 
[0 14 5] 

I nGaN!5 5 If * */ V & K~y©G aNg5 6lCj;oT. 1/ 

'J K-^©G a NI 5 4 ®^^«S§ti5Mi: 4 >J , ^15 5, 5 6© 

[0 14 6] 

xvv/±m^<?)-tf>F<Dmtfm*-?2>zL£iz&v, mmm&v/i i ntzm 

< s r n # «rtgT?& »J , a *x * 4*##»3fc*^<D*ffitBfc & as r £ 

s«5fe®ttc+ffiT*fey, smitmfo±ffi£m&2>^T'$>z>fcitoiz 

it. *%temm<Dm&mizmffi*&A~t£fc#>. mm^m-it. m^M^a>mm 

10 14 7] 



HiU^ 2002-3010269 
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[0 14 8] 

±tc M^^jg^^^ic, m,urtyz?7mzmm,L, -£<z>&#i&t,i 00 

0° CT-il^Ii:Lt©i/ijn>K-^0GaNl5 1$:Mt5o -£<Z>& 
, Si0 2 *fcttS iN$:M^fc^^l52 3 100~500nm 

-ia©^r»itti-i 0 o^itj{csa:^-r^ 0 ronps©^$tt#yfcv^ 

[0 14 9] 

tfCtCim ^S1 0 0 0 C CT'i/'j2>K-^©GaNM54©gMS 
£fT?„ ^y=l>K-y©GaNM54liB^©^|gJ|?53^e)^«^S 
l«?><^5:^nOT^Sffi (1-10 1) <fcy&£A#gt<Z>7IMK£ 

□ >K-y®GaNl5 4 fc**lfcftia&<jft*fc*tt, A#g|©*£3# 

£20)1. 6*gfig,g£&£ 0 1 6 /tmjgft©«tfi«5 3 J: U fcMWJfctfofcS/y 
3>K-^©GaNf54^Sti5. &*3, StfB 2 0 /emg 

[0 15 0] 

K«£ 1X07^^/')^ K-^©G a Nf 5 6 fc««S-«45. 3*,*, InGa 
N«5 5-£^*$/*A K-^0GaN!5 6 tCoWTttHJfcflH 
c Zl<Z>@PgT% I n G a NM 5 5 ^>T^ >>^7 A K-^0G a Nf 5 6 ttlggi 
5 3 ©Mi© 7^ ^I5 20±J T*@& a *U '* 2 ^^IT*$. S */ V n > K- V 
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©GaNJi5 4©-£##&g3*u Mffilt^S I nGaNf5 5, V^*^* 
A K — y©G a Nf 5 6 ©^fSW^^Stl&V* 3 ?SttS<Z>#ft fc^jc 

[0 15 1] 

««5 O±0$/'j3>K-^0GaNf5 10-»bfcM{CTi/A 1 
/Pt/AutiilftS, r*l#n«*i6 1 £ e> tC*:ftlt±tCJ&:R 

as&$:^LT-e©a5^a)*tC«@i:LTN i/P t/Au^fcttN i (Pd) / 
Pt/Au$:IitS 0 m(Cj:yp«i62^tS( ^28). -flStC. 

G a Nf 5 4 t"7X^©TlCM3tlfct/U3> K-^©GaNi5 1 

*<D&. r0f/Hx5:RIEifett^f-&rait5 (02 9) 
[0 15 2] 

^©<ke>«;||jt©^^^^T*tt, i/'j3>K-^0GaNl54, In 
G a Nf 5 5MT^^AK-^0GaNf5 6 

5 3©MH©^^»5 2±lC*T?JI«ESn*. Z<D£olZ^Xt*m£V*^ 
[0 15 3] 

InGaNf5 5Mv^*i/'?^K-^0GaNl5 6{C<j:oT, ^ 
•J 3> K-^0G a N15 4 ©^«8Sft5*»i:fe»j, #f5 5, 5 6© 
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[0154] 

m&m^nmffi&Aitm&T&mmT-jiimmzvi&i&mmii&v. asms 

[0 15 5] 
[0 15 6] 

^6£M4 £|i?#ic, SSiI$:C+®ttst7 7-<7Sf 5 o±{:, fait© 
«£JM£Httic, ilA*y7 7MSMU f09t#lLl 0 0 0° cxmi 
^ItLT©^ya>F-^©GaNl5lMfS 0 *tf>^> SiOgl 
fcteS iNJMv>fc7X^l5 2 S:^®fC^S 1 0 0 — 5 0 0 nm©iBt'M 
U 7* h U V tf^yj -£.-7vm&^yfry b^fS^X 1 0 fimmg.<DHM 

l-l o 0#fticMtt£-f £>„ iO^PaJ^^^^tt^Vfev^^^-ffitcj:*; 
[0 15 7] 

^fiI1 0 0 0° Ct*$/'Jn>F-^0GaNl5 4©^M5 

Lfcfib <M^Si:MH^Sffi (1-101) J:y&£A#g£©?§m$:gM 

K-7"©G a N«5 4 $:Mtfctltf f> <^5IH 1 6^mgMi^ 
«fc *; fcj£ffi#jE#ofcS'y ZT> K-^CDG aN!5 4 j»J&$;ft£ 0 
[0 15 8] 

KJg£ LT©Tni/7i. hW©GaNM5 6S^3tS. ZL*ie> I n G a 
NM5 5nn^7AK-7"0GaNi5 6 {Co l^T ttiygflU himStT'&S 
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o rCSBTf, InGaNl5 5^7ni/>)AK-^GaNl5 6fi|gM 
0MB07X?I5 2©_t^T*M«3*l, l2MlT^.5^ij n> K-^©G 
aNl5 4©^^g$^ JSttlTfeS I n G a Nf 5 5 , V^*2/i?AK 
-^©GaN«5 6©«gP^^$tl^V^3t^e,, «ttJ»©*ftS:*«SJC|»jfc 

[0 15 9] 

H3 1 JCaVTJ^lC, nSt$:^tsf{c, ~? 9 k> }? — zf<DG aNi 

5 6©ftgf©SIM(CpSi7 1 Pii7 1MU-^, -y- 

77-ftit5O0£lSt-RIE*fcS^t-^miil7 2 ^ML t 
#glU t77-ftl«5 OJiT'^riltC^lSIS^S (03 2) „ #CfC. X* 

, ^ofcGafc££:ny^>yT*l&5&Lfc^ *^<Z>«®^K:ft^{CT i / 
A 1 / P t /Auii&IftS. 03 3 IZ^-ri: o IZ, Z.<Dmmtfm*MWlZ 
Et$nfenii7 3 £ CTWlffi~?Zo 
[0 16 0] 

© (a) lC*VrJ:?lC. t77>fTi«50tt, I'-ifT:/!/'- >{C<fc U |& 
*t-^„ M#-rS I/— if Mx.«xdp^>vi/-if (i5 2 4 8 n m) T*&S 0 
[0161] 

&V*T*, 3!®lCgS#-r5G a 03 4© (b) lZ^&?iZ. V 
7 7>f7ifi5 0 £#!I^L£:®lCN i ^J*?fc^©V*#M£7£jEftU M^ttf^ 

T i/Pt/Au^SV\(iTi/AuJ&^?>^«g7 6 

[0 1 6 2] 



ffiffi#2 0 0 2-3 0 1 0 2 69 



#2001—200183 



[0 16 3] 

-^GaNl54, I n G a Nf 5 5, Wvni/^AK-^GaNfS 
6ftfe?Jft3tU «flWCp«@7 1^^S4XTVN^ 0 7 6 

tlfcITO (Indium Tin O x i d e ) &£©*mjfe&£ 0 
[0 16 4] 

3©i9!5:Mi:t5z:tT, t/Vziy K-^fflGaNl5 4M7n5"?A 
K-^©GaNl5 6lC&£*l£:?frf4Jg£ tt© I nGaNf5 5)^e>58£l,fc 
3feli^W«@7 eSr^igLT^fm^So ® 3 8 ©^tt^imi, -£©«j£_t 

>K-^0GaNf5 l©a®^e>ft£Jfcyffi-r:i£T% «&Lfc*gMiT*&$t 

Lfe^-feffl^tu yt<DmmL%bmtf&mzti2> 0 p «s 7 1 

M£Mizm&Z1\Z>z.£Lfrt>. mmMmi 6iij/';3>K~7°©GaNl5 1© 

MJcit«sie5jKv^ffi^-e^'rsri:^T?^ < 5 0 z.a>t=.^ mwmmi 6a>mm 
m,ifi$:Tifz>zL}itfT*g. mmznmmmv mv0fc#><D^*? m&tajiittm 
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[0 16 5] 
[0 16 6] 

5 0 0° C©iSM■eAlN^fc^iGaN(Z)V^'r^l*^(Z)A^7T«$:^-rS 0 -£ 
©tMllOOO' C(CLti/y3>K-^©GaNl8 1^t5. -e<D 
S iOgifcttS iNI:Mv^^^l8 2 ££®{C/P3 1 0 0-5 0 0 n 

fimx 5 0 /tm^©^^©g§pg|j^e)^§M^8 3 5Mt5„ Z\<OH% 

i:t}il 000 ° cmmiz±n u .*/ v n > k- ^© g a ni s 4 &^t«. 
(ommitsmn 1 1 - 2 2®^st>tis A^c-r*. 

[0 16 7] 

fiilT » SSI^§InGaNl85^t5 0 &^*CJfcRfia?&??tf_fc 
#3 i*\ pS^7>y Kit bT©7^S/9A K-70G a Nf8 6 & J&R S -fr 
S„ W©InGaNl8 50l${iO. 5nm)ii^3nmlllt^ t 
Ctt*<Z>ftlM 1 , 2fcH#Kc, (Al) GaN/InGaN0if# 

fcttInGaN^T#lf3|i:t*it**i. InGaN©f<? 
lOMCttA 1 G aNI6«fit*I2:#a* b^Att, M©HiMl, 2 £ 

[0 16 8] 
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LfcMlCTi/Al/Pt/AuSI^Ift5 0 ZLtltfnmmS 7 £*Z> 0 
S^tCA^JilC^Lfeft^MJCN i/P t/Au*^iiNi (Pd) /Pt 
/Au$:M«-tS„ 3©^#{Ci: »J P «^8 8#^f£-f& (04 1) „ 
*l«f<Z>lft Pli8 8, n«^8 7«^ti^tl»^cfc<^ip-rS3i:^^T*«) 

[0 16 9] 
[0 17 0] 

&&mzm&is^Tmm?z¥mftmftm*<DMT*&v, ®4 3#m^4 8&# 

[0 17 1] 

(Cf $ 1 0 0 ~ 5 0 0 n m©ifflT'M I, 04 3 K&lr J: o Jc, 7^hU V^ 
^^W-ii^^^aivy^^^ h£JgV>T l o itmSS©P5^©^Paj^e>^: 
&®M^9 3 5:7^^19 2lc^-r^ 0 3 ©g§ng|$©;*:£ Stifle fc^m^© 

[0 17 2] 

#Ctc:jm 1 0 0 0° CT^'Ja>K-^0GaNl9 4 ©Sg&J&H 

$:ffe)o <J 3> K-^©G a Nf9 4 liRMI«9 3 
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i)K ltf^)<^5:il^i:Ml^SI (l-ioi) j; y & *)M.-D±Wtfm& 

(DJ&ftZfflWtZ (04 4) . £©±®#¥ffl&Afc«i£©J#RH:, ttf^CDA^ 
H7§m<Z> % <D £ itm L T M V * Hrra^^f £ 3 £ tf*Z? £ S „ 
[0 17 3] 

$ e, iz */ U n > K- 7<D G a N U *©#&Sfc:BIM&£<BM LM4£Ji £ * 
5InGaNl95TOt5. ^©&, 04 5 tC^J: d (C, ^MglrStJ! 
_t#£l*\ Pi^7«y Kit tt0vn A K-^©G a Nl 9 6 5:^$ 
•£3o f©|g©InGaNl9 5©I$tt0. 5nmi)^3nmglT^«J, 4 

[0 1 7 4] 

TX?I©-S5:^PtTGaNl9Uia}$t, ££>lc-£©|&£ 
Lfcg|S#9 7|CTi/Al/Pt/Auii?:Iit5 s i*l#n«*9 8^4 
So 3e>K/*#^CJ&Sl,fc**JifCN i/P t/Au$feliN i (Pd)/ 
Pt/Auiim, ZL<DMMlZ&V p«@9 9 (04 6) 0 3*1 

&<Z>aaf<Z)|BL Pti9 9, nt!9 8 ti:*-ft-en»lgJ: < -5 3^^11 
-£©gL 04 7lC^-tJ:-5lc, if^if&RIE (MlStt>f^>x 

[0175] 

C»*a<l*J/'J n> K-^0GaNl9 4 tt, Ji®#¥fi&A#gt£^KT*& 
[0 17 6] 
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i/V ny K — ~fQ) GaNf94, I n G a Nf9 5&tf Vt> A K 

— ~f<DG a Nl 9 6©^»*fcfcJ:-as««J8M«9 3 ©MB©VX * Jf 9 2_hlC3; 

4x. n«@9 8i: P m«l9 9S:«miC^j|ILT^S:KrihT^S 0 InG 
aNjf3 5M7n^->AK-^©GaNl3 6©Wfigv^irl9 2\Z 

[0 17 7] 

04 9{tl^0fi^xi&^t0t^5 o 04 9 33J:tK0 5 0 {C^«T^ 
^$yvl/-if-^^©flgltK:<fcoT^L, J/'Ja>K-^fflGaNl9 1 <£j£ 

®tcn«@9 8 b zmj&v&we&Zo ±M&¥m&*ftm&mtf;<o&&m<DM 

«JCtt, J/>j3>K-y®GaNl94, I nG a Nf9 5Mvn^^A F 
— ~7<DG a Nf 9 6 0^»* fcM:-»^i8fi«©JiH©V^^Jg 9 2±{C^T'M 

[0 17 8] 

-®Afc#£^4ra©¥iMI^3fcafr?K:;i3V*Tfc, niffi9 8 b CD-ftfc »J {C I T 

[0 17 9] 
H^#5 9 
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[0 18 0] 

* 5 0 <DW®<D 7^ ^152 £H§n Lfeffi«tC, Ti/Al/Pt/Aufi^ 

&*&m't&Z.£ifiT*&&%<DT*ib&. Ni/Pt/AutfdiNi (P 

d) /Pt/Auii&IfLtpiil 0 1 30Dp«@l 0 1 % 

P*«l 0 1 «r«JWK:^«LT«aStLfc«#S:«j|&bT, Mft«*fgff £ Ltft 
fl!t«ifc%Tf§6. &l^£3M&K:>TOL£&©£-fS3£T% #-6^>^;i/ 

izmnorbit x mmmmmmxitmmmm * mm v x % m v k 

[0181] 

5/'Ja>K-^OGaN!54, I nGaNl5 5^7^$/^ F~Zf<D 
G a Nl 5 6 Q>±m £ f- 5 3 ©Mffltf) x^X *S 5 2 _hfC £ 

«tl 0 0.^pSil 0 1 ^{CMLT^^M^^S. InGa 
NM5 5M7n^-?AK-^©GaN!5 6 GD$g}3|S#it:& V* 5 2 

[0 18 2] 

l o 



6 5 
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&m&ftytmm<Di>mmi 2.4\zmm>*m&'?z>t=.#><DWMi 26r, i 2 6g 
a Nf 121 nommzmmt&mmtisftT^z. 

[0 18 3] 

ttft&mmZmLT^Z. #BBif&12 6R, 12 6G, 126B{CiaUcf# 

W^^fi i: L t 2 rXjxKDmm zmm^-z 3 £ # BrtgT*& y 

, #BB«1.2 6R, 126G, 12 6B{C|iff^iS3^t% JTO§£g£ b 
[0 18 4] 

. Si±{Cg[^9 OOTCtGaNl^Ufe'J, S i C_b{C 10 0 OtT'A 
1 N £ 5 nm^S-tirfe^G a N y , " G a N»«$r^ffi iTf©^! 

[0 18 5] 

mmm 1 1 

*^M©^#^>tm^fi, Mx«c (oooi) wv7 7^7mfii<Dm^ 

J&£g«l 3 l±{CnfGaNl^f,ft§TiMH 3 2£MOCVD (MO 
VPE) Miflcfcyig^u SsVnymitm. isVn>&{tm. &£v%ii 

^^^^^^^^^s^siswm^lt^t^^mi 3 3*mm?z> 0 

[0 18 6] 
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1 3 4 ^6*ifO**C J:oT«rtStlfcWlffHA»«©»ftrtJ|Jf 1 3 
[0 18 7] 

|g*Sfl2#«Jff 1 3 7tt«iA«Ml 3 5©SW*««+* i^ic^anT 
fey, ffiftll 3 6ttWW*KlJ:y*rta4lfe|Sftrtjyii 3 5 0SIIC»o 
TjfcBSSl 3 l©±ffiJCTOT»fc<M«£S:h,TV**. 3l23£«Ml 3 7(i^}i 
tfp^G a NI^>A 1 G a NJf*&.fc*. MttJi 1 3 6_hlC«V*fctf>£ A 1 G a 

[0188] 

/Pt/AuifettNi (Pd) /Pt/Au*£«D#*AMKlCJ:oT«*S 
tlTfey, n«lg£LT$£tgt- £3|1«1§1 3 8##;ittfT i /A 1/P t /A 

[0189] 

eaUAAMl 3 5©SffiK:»oTJ«aS*l 3 l©£HfCWT*<MfcS 
■*iTV^fc»K:, 1 3 6©IiSttW«^goTM^t 

V^c **\ ISfil60IiS^«%^^v^| C(1 05 3{C3t-r«fc^jc % |S 
tt/g 1 3 6 ©jB«S 1M138 ©gtftS 2 1 3 5 *££«±iB 
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ic^mvr^mmms 1 v>m (si + s2) ^^j^^^iz^^mm^mLx^ 

[0 19 0] 

i mmum i mmmv&zTi&mnmifimM*zm®-t%t>*> s 2 »2o„ mxs^ 

*mm (100/tm^M) > »tt«S:BB«Lfe^«««S U*^<fc%,20/»«#iSK 

C^lftStlSi:. fS#M6(Z)^lga«20 i BmX20/tm/cos45 o = 566 *im 2 £& IJ, 
Sffifc£V*&*ftJftg:R(Z)«te («6 2° ) fC|»K:«f»®lir*Stf** 

[0 19 1] 

05 4 i:@5 5 tt®IHft§:lfttS.BKlT«1 1 3 60®iS^Lfc 
#^-{Ctt, 1 3 3 ©Maw 1 (05 4 #i) ^>M^^M©«« 

£®^©&*§i^* h;b^r(Bi^©^®«W2 (05 5#l) J:y^<ft5ri: 
&atbfcfc©T*;g>y, i«^<z>J:e>ic?SttJii 3 6-tf|$AJ*JlJf l 3 5<z>Sffif{c?& 

3 l©±®lC5|2ffT^<M^E$tl-S^Ttt. f©SttSl 3 6 
®®«S(t ffitW 1 ^>?t jStW 2 J: *J < y , »J £j£*o T 

[0 19 2] 
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fc^£^e>#J,& testis, 

[0 19 3] 
HIMl 2 

^ 154 *m&mm 1 5 0±lC^^-^ 

ms6izm*£z>lz. ^fiitl 5 0±MStl3tT^Ml 5 1 
±<Z>VX*M1 5 2©ig»A,^ h7>f ^CD^^SI 1 5 4^^$tlT 

fcflffffil 5 BCfc^Jgl 5 5#M£S*lT^<5 3£^<b. Sttll 5 5 ©®« 

ii^Mfil l 5 4 ©fiffilJ: »J t)^§^t>f Xi:-&s 0 t£oT, mitoizmm 

[0194] 

xmrnm*. ^^mv^om^^m 1 6 4 1 6 o ±izj&m* &m 

T*&»K 05 7tC^f <fc^iC, ^fiill 6 0±^$ti/cTM5Il 6 1± 
©VX^Jgl 6 2 0«»f,^ h7>f^T'l^^M©^^Il 6 
4 4xTV>£ 0 «^^©^S^S«1 6 4&^(Z)$[® 1 6 3S^SI 

tStl, S^2fffi(DSB»©Ig 1 6 4 « (1 1-2 2) ffi£3*l£„ ISAJftJtJVl 
6 4 <D±mi 6 3 Cfct««±rg£|l0CCtg££*,S o MttMfttH^&ITWtLTV^ 
Z>*\ I^LfcWl6 3S, 1164, ±® 1 6 3 CiC%M£3*U *S4£«© 
Ittt^^fl 6 4C0^®ai:y^*£fciMX£fc.5 o ^ 0 t, ^&nc 

[0 19 5] 
MMffl l 4 

05 8tC3t-TJ:e»lC, IZ9ft&ft?:t*<Z)|g£jMJf 1 7 4 
1 7 0_fcJC^«-r««T?*y, /£J|g«l 7 0±*J«S*l36:T«|«J|Jf 1 7 1± 
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<z>M®Lfc-mmi 73 sffsmnzti. m<Dmmvr^~mmi 74» q 1- 

2 2) ®££ft5„ ig&&&mi 7 30±I1 7 3 CiiS«i®i:ii^CMi:s 
tl^o ratt*ttH^&#(&LTV*<5#, MftLfcfflffil 73S, ffil74, Jh® 

173 ctcfcffifcsft, ?£&Jg©rafcmi&j&8Ul i 7 3 ©^&ra«fc y 

[0 19 6] 

mmmi 5 

i 8 o_L£jgj8-r*ire;&y, /&ss«i 8 oji^&sftfcTiS^Si 8 1± 

©7X^118 2 ©^M^fr £ V h y * ^^{cffi^J $ ft £ /t # - >T'A#W 
©*£&/&RJf 18 3 *W$tit^S 0 AAJft£R0>£AJft£ft 18 3 

r£#T*£. ^©teStt «„ 
[0 19 7] 

Hi^Mi 6 

otc^-ri-ptc ^i^tcie^n 9 3 zmMm 
mi 9 o±izmmt swt^y, ^sti 9 o±^j»sft^T«j««jf 1 9 1 

_t©vx*JSi 9 2©Uif^p, vhij **«lcBi^aftfcA*->T*A#Mi£ 
^©HAAM 19 3 2ft£/ig3ftTV^ 0 A#Hi7£:|fc©i&i&JfcgJg 1 9 3 
Ofittf L^#«lf 1 9 3 S#S®£3ft s _h®l 9 3 C^i«iffii:^DClSi: 
£ftT^£„ 9 3©j£®flUKttMm (1~10 

o) itiv^tM^tis. sttitt^stisit^s^ zommitm 
fcmajfcgjgi 9 3<D^mmm£v*>*i*&v(X£&2> 0 tot, ^anc^s 

Slt^t't, 
[0 19 8] 
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mmmi i 

xmrnmims 3KttLfc¥m<*mftm*zmi&irz>j3mT*&v. me i#m 

[0 19 9] 

M2 0 1 ^rm^Mt. LtfflitiMOCVD^ifCiyMtS. z\<dh% 
&V>o —Mi: LT, i/'Jn>SK-^z:i:fnIffiGaNM2 0lMt 
[0 2 0 0] 

2ic^j;e>{c, cVDfciftcj: y */ y n^gfc-ffcjg, S/yn>gffcfl| 
> feSV^tt^>yx^>M^if^e»^^^IS^mi:LT(DVX^«2 0 2£n 
S©GaNl2Ol±0^I}CMU ^lCif^Mt5i«CMLtV 
X*«2 O 2£|&£LT7^7imtf>3§5M^2 0 3 
[020 1] 

tCj:y^^M"e^^iiM (Al) GaNl2 0 4^$tlS, X(Z>nM ( 
Al) GaNl204tt^77KItU*»IBU *A#liJg«&M*S. ft 

#4 l few® s m £ £ tlS o 

[0202] 

Z<Dm®VfcWmiZMLT2e>izm&mil*2> I nGaNl2 0 5tpS (A 
1) GaNl20 6^64©«i:^{:iIt§ o tSttltftS I nGaNf2 0 
5ltffi&f%MmT~$>Z> (Al) G a NI 2 0 4 © Si{C^ot^Il2 0 0 © 
3imiZ¥.fiT*te<m&t<tl, f©«tI©I«Stt ^2 0 3©ii^i 

m&m<Di?mmmj:vi**is<**), t^jt#»jt£(oT^sti6. inG 

a Nf 2 0 5JtlCttA 1 G a N/f£7£/*LT%>&V> 0 
[0 2 0 3] 

fcizme 5izm?£olz, v**tf±ic«;t'tfp iy-GaN^«Lfe^tctt^ 

7 1 mfE#2 002-3010 2 69 



#2 001-200183 



any 99 M«2 0 i&mm+z. 7*v*T% mm*Zizj: Upig2 0 9 

£Ni/Pt/Au^Ni (Pd) /Pt/Au*£\ n«@7 8£fc£Ti/Al/Pt/Aufc£;-$:ii>#* 

hM^2 o 7izv 7 bxyteifizzymmv (See), 7n>fftmtti 

[0 2 0 4] 

tt2^^@H^rj l tc.rn.rn *. 94 v y m* &z j: y ^m-r § e w T - * <fc v n c 

7 ^ b - h > tc J: y if- ^ t >f t««^ & lafiiT* £ s £ n e> (apl-75-io , 13 

60-2, W.S.Wong etc.) i#ift«r»-r*ltfT^l/^^a >j»*»«|caiy^ 

[0 2 0 5] 

[0 2 0 6] 

mmmi s 

ae lizmmm 1 ea*m**xm*<owt*mi' m ^«*«2 1 ojuc*# 
m\zm2^M2 1 i«c»rta*i, ^2^12 1 1 zmozoizmimmm 

2 11, ?SftM2 1 3, 12^112 1 9*^^$tlSo 

&®«j:y%*£*^x£*3 0 sfot, m%bizmmmmitmj*zz.iiifiT' 
«-ft^««iwBxcj:y, ^Msts 1 tt^io^i^M^f , mm 
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[0 2 0 7] 

, ffinj&^i%R(DljmZ&MT*frlkt>&^ 0 JlVl&Mffi&T'lZ. (1-101 

)wwc (n-22) m^> (l-ioo) z<D&m.mifiM> y, r *i e> & e l & 

[0 2 0 8] 

(ooi)s«{c*fLT(on)®, an)®, (li-D m&zcb&iemtfiibv* 

[0 2 0 9] 

»6« 1 9 

*mMm<D¥mftmytm*iz. m6 sic^^c m^itc (oood s 

t7 7^7»«0$Ht^SS2 2 l±CnSGaNI^P)&^T«5Ml2 2 
2£MOCVD (MOVPE)^^<j:^^tSo 
[0 2 10] 

X*®2 2 3 KlttA#|^©MPa{T»»*«1H«2 2 4 jwejas*,, 

2 2 4 ^&WOa*ICj:oT»rtatlfcWlifS#^©|SSrt«Jf "2 2 5 tfjgjft 

$4xTVN^o 2 5ttMi«nSGaNl^A 1 GaNl^ 

[0 2 11] 

fcn3?*^>y KM 0>_tK-igttJB 2 2 6RTfpm9?v KMi: l/Tfitgf &^2# 
«M2 2 7^«M3tlTVNS„ 3tie>M«M2 2 6&tf pS!*9v KMt LTi 



2 0 0 2-3 0 1 0 2 6 9 



#2 001-200183 

m t « m 2 mmm 2 2 1 &m*mam 225051^5^^^ 
t^«s«2 2 1 ©iiicweft<w£8i l T^ l nzmnmz 2 7tt«* 

tfpiG a NjSK>A 1 G a N**6ft*. tsmmz 2 BiCttv^fi A 1 G a 
N^^IMU^K ****JCSv*Tli, «2*«j*2 2 7<D*Bf 

©SlfM2 4 0 tStl^ 0 
[0 2 12] 

^2#««2 2 7±fctt, aeStCfc^T^S^^H^T^sat, p m@ 

* isxmm* 2 m#**.tfN i/pt/ Au & ^jsi^c j; ot i 
*s*u nms* LT«Bt«ii mwulkt i /a 1 / P t /a u *if© 

[0 2 13] 
[0214] 

S«2 2 1 *am^6©x*s/vi/-*-©jM ffti;K :j ;oTmv ^ Lfc#3ftfc 
fcoT*5»A Ti8««»2.2 2©M«t^y ffil/ j ft 2 2 8i:Lr«iB'r*. 

W22 7 W^^cMHM24 0TSIfU **»>«L«2 2 8* 

JSftl226^^«»JffitJg2 2 8|:fL t »fl} U ^ 
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[0 2 15] 

o 

[0 2 16] 
*c=Sin" 1 (n 1 /n 2 ) 
[0 2 17] 

!=1, n 2 =2.4lC^^\r ^c=24.6° ) 
[0 2 18] 

«tt»*eft£i&ftttH8 8fc»-r«tK:*nTtt, MeuffiLttmcdv^ 
u zo**Kittna>*m**xm*iz*»T&. mm 

[0 2 19] 

T?*y, mio^nm^K^MmM^^^-tmmm-cib^ ®7 

[0220] 

75 .M2 0 0 2-3 0 1 



#2 001-200183 
-1. 6 5^77^a«|tU «tt*«cat*±5^m©*a l C2 0^m«Tf 

[0 2 2 1] 

BTSlca^iK:, *a«#ttfcLT, ««*JBIP*n-l. 65© 

*w*aw»:u *Stti#*ad/2©ftiT.it2o,m(n?#4u * 
WMttW * n - 2 - 4 > aw«af*7o*tt)tu 3rTOif(s 

<z>ttx*&ftB<z>**e **a<***«*y»L»*#*#u *?<z>«tc* 

[0 2 22] 

ic * o t**»j ffi l**#*±« 3 * * 6 , 3*^<m&***©**# 

[0 2 2 3] 

t, afiSMtc* l xm® l * s m *mm * « 3 * ** e> , * ottuim # u 
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. ^«^e>±tc@uffe«s^ffi^sr & pis $:<£^-rs 3 ^=b«r 

[0 2 2 4] 
mgM2 0 

#l£«£flJ«U X h7>f ^K®iSAAIU|2 5 4 £J&:R^«2 5 0 ±izMf&-tz 
«T?*»J, 07 5{C^-TJ:e»{C, ^Si«2 5 0±M$tlfeT«Ml2 5 1 
J:<Z>V**Ji2 5 2 0igf^^h7>f^0^M5l2 5 4#7£j£3*,T 
V>£„ ^ h^-f ^t©^MS!2 5 4}«0i®2 5 6#S®££*u 
fcflff®2 5 6K%?SffiM2 5 5*>@£$;ftTv^., ^^^^m^^^U 

[0 2 2 5] 

*mmmit. ^^^^©^1^12 6 4 &^s«2 e o±izmm~?z>m 

T*&»K 07 6{C*Vf J^lC, ^«2 6 0^$tifcT«^f2 6 1± 
a>VX*/g2 6 20jgtl«^e,^ h 7>f ^Tlo^^^:K©^A^I 2 6 
4#7£/&£*iT^6 0 I*#MOM^l2 6 4 ttf ©«2 6 3 StfSffi 

£$*u «#^i^©sg«s©ig2 6 4tt (i 1-22) mtzti&o i£gkm&m2 
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o 

[0 2 2 6] 
HMI2 2 

*^Mtt> 07 7 tCaVT <fc e» IC. E9^^^©M^«M 2 7 4 
2 7 0±{C^-r^M-e$>U. tfcMmWL2 1 0±^$tifcT^««2 7 1 _h 

®^?i2 7 2©^m^*^v n u ? xmzmm&frt=.rt# -zsT'Wftmism- 

tffl^MIl2 7 3 tf7£/&$*lTV^o mftM&MtfKDffi&f&^m 2 7 3 «-£ 
©M#4Lfc-Hffif®2 7 3 S#Sffi£:£*U ffiOlMLfe-«2 74li (11- 
2 2) W£2tl2>. ^Mfif2 7 3©±S2 7 5 3 ClilSiltBCCIi: 
£*l£o ^ttltt0^5:f I^Lt^S^ i^Lfef ®2 7 3 S, ®2 74, ± 

®2 7 3Cfc*®^$4x, ^^#«c^m^*^mym$tis^«s®^w 

{c®£ $ ti fc^&W-eSf* f £ 3 i: iz y , -e <DKMm T*<DKM iz ioTM'J 

o 

[0 2 2 7] 
mMM2 3 

*^JfcfcUi, 0 7 8 tCaVT J:-3tC, ^iM©i^M«l2 8 3 
2 8 0±.JC«l«^*«Tf*.U, ^S«2 8 0J:^«S*ifcT««*M2 8 l_h 

©^^12 8 2©^M^e>v s u ? *tf;izmmztife/*#- yx-^nm^^ 

®^MI2 8 3#7£j&$*iTlr>& 0 A#^^©j^g^«2 8 3iif©I 
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[0 2 2 8] 

*mnwi*. 079 tc^^i:e)tc. 2 9 3 s^ss 

«2 9 0_tK:j&J*'r*«h?&»K ^S*«2 9 0_t^StlfcT«i^M2 9 1 
^CDM^SM2 9 3 tlT^£o A^ii#^©MS^M2 9 3tt 

*<?>MmLfc&mm2 9 3 s#s®£$*u ±®2 9 3 ctfmwt^wumvcffi 
tistix^z. ^iM©^Mii2 9 30>mmmizteMm (1-1 

aytmttk m »; m £ tis # » s ® t \zm& s ti t=.umm t*rm? s z. t iz 
*<DKMmT*<Dfcttiz&^Tftm*)mv®mtf\%±?&z£frb. mm* 

&m*mm&&zmmisX7uiz*±mmzmmtsftz>o ^{cas&gi&fr 

[0 2 2 9] 
HJ6M2 5 

08 OlC^J:e>lC. A#iMOgi^l2 9 8 hpg#^ 
t©^M^l2 9 9 Zf8.£km&2 9 5 ±JCJgja-rs«T?ife»K ^«*«2 9 5 

±mm^tit^rm^m2 9 6±©v^^i2 9 7©^fg^e>^hu^x^tc 
mmznt~A*->T~mftm£ii&tfi<D%i&m&m2 9 9 ^a^^^miij&s 
12 9 8 t^isLiz^n^ticD^i^-mizm^xoizmm^nx^o mnm 
^t©^M^i2 9 9 &*<DMmvfc-mm2. 9 9 s-#sib£'3*u mom 

*Hfc-«152 9 9 Ztt (1 1 - 2 2) ®£$*l£ 0 MMS12 9 9CDJi®2 
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9 9 citmti&mtmvcmntsfrz. tznmm^n^m-^m 2 9 8&*(z>m 
•flc***^** si y m $ n & % \t s m n w tc £ n itRKm t-km s ^ 

[0 2 3 0] 

HJ£05 2 6 

[0 2 3 1] 

18 1 iZjjk-T&oiZ. 7 4^mWite if CDJ^JIS® 3 0 0_t^, nSGaN 
130 UT«i^Sii:ttm«MOCVD^i:ncj:U^ts 0 z:<z>££ 
> nSGaN!3 0 1 tt»f,nSt^MTO<, M_h®# nMT&tU* 
&V%„ -Mtlt, U n> & K-^tS 1 1 1* n^CDG a Nf 3 0 1 

[0 2 3 2] 

*tcS8 2ic^f <fce>tc, CVDfciftcj:*J$/y n^mftffil, 
, ^)SV^tt^>^^>^i: , ^e>5&S^IS*m^LT©y'X^M3 0 25:n 
S0GaNl3 0 UlO^iBtC^U. $ *>K:f[i^£^^SM^{C*fJ&LTV 
Zktmz 0 2 5:|^5SLT^0^©ig^3 0 3 SrlfcRjgJ*'*-*. 
[0 2 3 3] 

$gV>T. M 8 3tC^-TJ:e)lC. 3HRAA^fTt>tl. ^3 0 3^^M5 
lC<fcy^^Il?*SnS (Al) GaN!3 0 4«$M. ^fflnf ( 
Al) GaNf3 0 4(^^7^ £ LT =fo|Slb V> 1%*ftmm#lZ 2> „ M 

[0 2 3 4] 
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ZL(DMMVfrmWiZttLT2t>izm&M£te2> I n G a Nf3 0 5ipl (A 
1) GaNl3O6l:08 4©<l:9lCiIt5. ffi&MtlteZ I n G a Nf 3 0 
5&£Sillf£:5JlT*&£ (Al) GaNl3 0 4©SSi:?&oWIS3 0 0© 
i£ffilC^?TT*fc<ME£*U -e©?SffiM©®aS^ iSM3 0 3ffl®«^ 
J*M©a»IS*J:yB:*S <fc*J, +^3&j£^y'S:£iloT^S*l-5. InG 
aNM3 0 5±{C{iA 1 G aN^^5/^I&^bt%lK pi (A 1 ) Ga 
NI3 0 6 <DM®Vfc£i&mffitffcMm£teZ>. 
[0 2 3 5] 

#ClCH8 5K*ti-J:e>lC. VX^M-LtC^^lipoly-GaN^Sl/fe^tCii^ 

03>^^M^3O7Mn. If^if(Cj:»Jp«t3 0 9 ^)5: 

SNi/Pt/AuJ&if, n«S3 0 8£&£T i/A 1/P t/Au&if^n 

hM^3 0 7{CU 7 h*7&¥lZj:yMf&ls ms 6) , 
HX*mi6Ltlz&V2>m?'ifi%f$.?&. #icpfl3 o 9ttM*f®i:bT^|gf -5 
Pi (Al) GaNf3 0 6©±(C^$^fcft, 3 0 9 |e| tiete££fg| 

-^atitiBi^ LT%mm-?z>z\tnzt£z> B 

[0 2 3 6] 

\%B<Dm*mmz&*mmzmmvT : bvte<T*>£\ l ^ V7rjy±\z 

Uikm&LfcG aN££&tt, t7T>f7/GaN#I?:UVl/-W77>f7 
«*» e>0DTyi/-^>3>tCJ:y^7T^ e>iwr*^ 3 H V^ -5 (APL- 

75-10, 1360-2, W.S.Wong etc.) %fe§„ * ftfefrM-Tfttfyy I/- %/ 3 >itf*>^ 

ica:^^>^{cj:»;-ima©^M (^i#«m) zfrMtz^HT^ ##&®<z> 

[0 2 3 7] 

z.<D£oiz*mmw<D¥mfcmftm*<Dmmi;mT*te. mmm^iz^ y ss^ 
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[0 2 3 8] 

mmm 21 

e5ic^2^««3 1 itf&f%isn. *ft*mz>£?Knimmm3 1 1, $s&jg 

3 13, 1 2#tI3 1 9#jgj&£*i5 0 #MTH*v**Jg£&W££;tUT^ 
[0 2 3 9] 
[0 24 0] 

. ff§n^^#©#ftfcM£S^3:;b&v>o *£?;i/ys8£g?i^i^tt, Cl- 
io 1) m&>ftiz& (1 1-22) (1-100) ffifcif©^j£W#&y v 

[0 24 1] 

L E DUnt VT—mtfi&A 1 G a I n P**fc£'«fii1irA/lEtt3!*tl& 

(001) sic^Lt (on)®, ( 1 1 1 ) ®& if <D&&mw 

[0 2 4 2] 



ffif£#2 002-3010269 
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&ffi&&&m*:mm-tz>z.z.T+m$bmv/ 1 1 i -^m^ m 

•5 rill?, #MSI*$:l^jfi-rS3i:=bT'$, 3S£L£3fe£^&<ilH^g|SK:# 
[0 2 4 3] 

[0 244] 
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[0 24 5] 

n p mm *mmiz&m itM^^ts,, 

[0 24 6] 
[0 24 7] 

*ua«©5S:jfeiii©-» ^ - ;i/ T* B T ^ e> tc & o T »K K&<z> t? e> * & 

at**.- 

[024 8] 



ffiIE4$2 002-3010269 
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mi] 

Mot, mmxmmmm (a) nmmnimmum (b> t?&£„ 

[02] 

i <D¥mfomytm*<Dm&j:m \z&vz> t, u n > k- ^© g a 

Nl©Mlg?:^t@t^oT, §SBtX5gWrffi0 (A) fcSgJtXg^ma (B 
) T'feS. 
[03] 

I$:^t0t^o.t, ^3tX^m®0 (A) i:^X^I4«a (B) 
[04] 

^tit^ot, ig^x^sa (a) nmmnimmmm (b) -e&s 0 

[05] 

t'fcot, JKtXgWiiBH (A) tllli^a (B) T*&£o 
[06] 

W'^oT, §SBtXig®T®0 (A) fc»3txg*M&H (B) v&2> 0 

[07] 
[08] 

#&i»<z>3i«s« 2 cd^^^^^od^x^ iz n s ?^ * f^Ii 

@t-*ot, g§3tX3M»r®0 (A) i:Sg^X^m0 (B) t^§ 0 
[09] 
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t*&ot, m&ninwimm (a) zmrnxmnmm (b) t*&5 0 

[010] 

caii] 

tST'Sot, ffiftXSRWH (A) 2:»|XiffiIH (B) t^ So 
[012] 

©Uligfll 2 ® ¥*#ftft*^0S&fiX&C *3 W § Si©«i £ j^-r 
0T*&oT, §83§X^WTffif0 (A) tS?lXl^l@ (B) T**. 
[013] 

*^W©^M2©^##^3te0^©$S^XSCfe^S^©^||ICOX5gS:^ 
*HT?*oT. S?5tX^»rM0 (A) j:SlxiMfiH (B) «?•**. 

[014] 
[015] 

T*&oT. $?>tX^»T®0 (A) fc«3iXS«aB5. (B) T*&£„ 
[01 6] 

^Sot, 13*iX^$Tffi0 (A) tilling (B) t^§ 0 
[017] 

•t0t*^ot. sHgxgffrirBr (a) ^ieexe«f«0 (b> t*&s 0 

[01 8] 

W'feoT> SBiXSffrMBI (A) fcJ6!3Sxe»«H (B) T*&£„ 
[0 19 ] 
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@t'$oT, mmumwiwm (a) nmmjimmnm (b) ts5„ 

[02 0] 

0t*&ot, ^xswt®h (a) tmtxmmm (b> t^§ 0 

[02 1] 
[02 2] 

T*^oT> iiisiwh (a) tm&jimmmm (b> tf&s,, 

[02 3] 

•tmx'&'oT. mmummmm (a) ^sixi^ia (b> t&z. 

[024] 

tHt*ot, mztJimmmm (a) &i£&x£«hrb (b> 

[02 5] 

0t*^ot. sB&x@*riirBr (a) tmmnimmmm <b> t?&$ q 

[02 6] 

*^W©^M4©^ft^^©sgicx^^^^s^©^itxa*^i- 

HTfftoT, §3StX«»rtir0 (A) £|HiX&*faH (B) Tf*&. 
[02 7] 

[02 8] 

0T**oT, mmjimmmm (a) fcs&x&mug <b)-t?*«. 

[02 9] 

®^ot, S§^XSWr®0 (A) fciiXi^H (B) 



.■ftSEtt 2002-3010269 
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[03 0] 
[03 1] 

t@t*$ot, iiigBTia (a) nm&jimmmm (b) -e&s., 

[03 2] 

0t*^ot, igjtx^Ms (a) tmmummmm (b> t*&£ q 

[033] 

tHt^ot, £&X@ffTi&B (A) ^^itX^^0 (B) 
[03 4] 

nf|@©ftB(Z)^^Xg$:^^0"r*>y % (a) l3.ls-*fy7U-S/a >Xi& 
^«)Effl&fST®0. (b) liRI EX^&a-r<W&»r®0 r (c) liniMl 

^ m-tnv&m mmr* $> z> „ 

[03 5] 
[03 6] 
[03 7] 

o 

[03 8] 
[03 9] 

W ommW 7 © ^©iSf^Xig tc w £ v x * ^^X® £ m ? 

Ht'ifeot, sixiirffli (a) tm&jmmmm (b> t^s„ 

[04 0] 

8 8 miE#2 0 0 2-3 0 1 0 2 6 9 
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[04 1] 

0t'feot, §^xigira0 (a) zmztJinmnm (b> t*&§ 0 

[04 2] 
[04 3] 

it'&ot, 5^5ixs»T®0 (a) nmmnmamm (b) 

[04 4] 

tSt^ot, ^JtX^HrBS (A) tSIIg«0 (B) T*&£ 0 
[045] 

tH"e*oT, mrnxmrnmB (A) ^igjtx^ms (b> t*&s„ 

[04 6] 

*»w©^«8©^##»3fe*^©»aixsKfew*««®^xm&^-r 

it^ot, Jg3tXS»Tffi0 (A) £ig3£X5g#*m0 (B) T*&£„ 
[04 7] 

Bt^ot, i§5tx^®0 (a) trnmummmm cb> t*&<5„ 

[04 8] 
[04 9] 

^tSt'feot, ^iixs»r®0 (A) i:ig5tx^«0 (B) t*&s„ 
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